Factors affecting bovine embryo development in synthetic oviduct fluid following oocyte maturation and fertilization in vitro.
Employing a total of 3465 bovine oocytes this study was aimed at improving the efficiency of bovine embryo production under defined and undefined conditions. Following in vitro maturation (IVM) and in vitro fertilization (IVF), oocytes were allocated to various culture treatments using synthetic oviduct fluid (SOF). In our 3 experiments we showed that: 1) the addition of fetal calf serum (FCS 10% v/v) to SOF droplets after 20 to 24 h significantly improved blastocyst yields on Day 6 (21 vs 12%; P < 0.01), but not at later stages and resulted in significantly higher Day-8 blastocyst cell numbers (148 +/- 61 vs 92 +/- 35; P < 0.05); 2) the removal of bovine serum albumin (BSA) from the standard SOF medium resulted in significantly reduced blastocyst yields on Days 6, 7 and 8, respectively (17 vs 8%; 28 vs 18%; 31 vs 21%; P < 0.05); 3) the presence or absence of cumulus cells surrounding the presumptive zygote in culture in SOF had no effect on cleavage rate, percentage of 5-8 cell embryos or blastocyst yields (Day 6,7 or 8); 4) the culture of presumptive zygotes in SOF in an atmosphere of 5% CO2 in air (20% O2) resulted in significantly reduced development compared with culture in 5% CO2, 5% O2, 90% N2 in terms of blastocyst yield on Days 6, 7 and 8 and on Day 8 hatching rate, respectively (5 vs 22%; 9 vs 33%; 13 vs 48%; 50 vs 8%; P < 0.001) and 5) embryo density (1 embryo per 1 or 3 microl SOF) or replacing the culture medium every 48 h had no effect when SOF was supplemented with serum; however, under serum-free conditions, changing of the media resulted in a slightly improved Day-6 blastocyst yield such that renewal of serum-free medium mimicked the effect of serum addition.